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(54) SURFACE DISPLAY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface display 
in which a uniform luminance which has no uneven 
brightness. 

SOLUTION: The surface display comprises an outer 
enclosing unit, which includes a transparent front glass 
103 and a glass substrate 101, arranged opposite to this 
front glass 103 and of which the inside is exhausted 
vacuum, a field emission type electron emission source 
1 10 which is arranged on the glass substrate 101 in the 
outer enclosing unit an electron extraction electrode 
1 20. which is arranged separated by a distance from this 
electron emission source 110, and a fluorescent 
substance membrane 1408, 140G. 140R which are 
arranged on the inner face of the front glass 1 03. The 
electron emission source 110 is composed of a plate 
shape metal member 1 1 , which has many penetrating 
holes and becomes a formation core for nanotube fibers 
and a membrane 1 1 2, made of many nanotube fibers 
which are arranged on the surface and the penetrating 
holes wall of the metal member 111. 
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(57) [II*!)] 

a>h^^xi 03{c3=t|SiEK3laft:^-5;^SSl 0 1 

njisi I oi. ctDS^auijgii 1 0*^618^1/ riea 

?nft:«i?^?|#fflly«ffil 2 0<!:> 7n>h;y^X10 
3©rtffi(cES$n/cM7tfl:S 1 4 0 B. 1 4 0 G. 1 
4 0Ri4{i^fc¥®x^X7-U-<{C*Jt»-C. ^TKtH 

mi 1 oi:t'WLon=m.im\^t y^f- :x--:fwmo^^ 
m^ttihm.^m^\ 1 1 ^. co^ismti 1 1 
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[ tmm 1 ] :t^fj:<th -aij55jS3ttt*r ^-r s 7 a > 

h ^ X i C ©7 n > h ^7 ;^ tc3*i6iBeg5 hfcSS i 
- T-^^i* 6 ^cC S i 6 3 n-C I, ^ S C i * 

t^m^m 2 iB$s®¥Sr ^ X 7" u -r , 

tii^m 1 4 ©(,»-rti*>{cia«©¥ffi7' ■* x 

hX/^Xi C©7 O > h **7XK*t[SjiBgatlfc««i 
a > h :y^XRc;fjieSS©SiSSl3«rffifflSfe!t-r 

i . C©i1-HSrt©B5i6»ffi±CCEil 3 *i/cSWttmS! 

li-T-i&miSi. c©^watas!s^^fi!(ttiig*>p>firaur 

^ X 7 u ©» jg*^«ctei > r . 
I*. 

y * - 7tta»ii©4fijc«i s^sig^Dox or ^ 
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milB1«ffi!!)Sff$eK3 h/cBir£^Sfi©ir§BeS^^^ffl(c 

x-T-u-fosism 

[^§Q©g^lii&:l$i^] 
[000 1 ] 

[i£?g©s-r*jrfl5^»] c©j%?ga. ^ffSttus^^- 

[0002] 

[fi£3S®C^JB] ifi¥> FED (Field Emission Displa 
y) ^¥^®**inlf©J;^%> «T)!!(aaS[A^6ftm3 
20 tl/cm^?:*tfS]m«:jf;fi£3ta/cm3t(*Ji^f.^£.5%3t6B 

«:»3^3-a-r^3i63-tte.7^ -:- (^s) f^^x 

^ciES« 1 0 ~ 5 0 n m i m^tcH). 1 0 0 Vg«© 

tii3-&*c4*i-c**. c©<fc-5n£. miF-wnamicti- 
sK>-^y?-*-7'*ffltifc3pffif'YX:fu>f ior. W 

30 Atfi^ra^l 1 - 1 6 23 83rffi^3n-C(,^.2>^)®*5 
e3ia[ym*>6»mm©itJ^©tttti^77 r h4j» 

[00031 

^\:>htcib. ¥tfSlf*fPffl3-i*-r«w«iF«(ffl%»J: 

Ai3tifct©-C*0, ■e©gKW8Stfe>©itct,>-»/i: 
[0004] 

50 70>^*'7XiC©70>^;V7X{c3tlfiIiBa3tlfc 
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[0005] fjiio/c^aox^ -{®-«}fiJt«l«. 

*^6«fS$n. te^*ic^*^e.^cs*-ji'tfcttffl©^ 
[0 00 6] 4fc. m'ALfcw-mfiT^r/i'^o^-n 

Xg©-«fiSW«. :^-/?^:x-^tmKI©^fi)t«<!;i&:* 
^lSffi«rJjniL.r:iHi©Sii?L%Wf *lta©^tt^)S5 

gmiCti6^t^JSgm©Mig«Ci5g$n^t^^MSi5 
i, Me*ije^3<ifc;feiiS«©«}#gmi«{c?ISg»)* 

III i <5 ^£ 4 c i K J: o r 1* p> n -5 . 

(0007] 

{mm<r>%mfr>^.m WTtc0?rffli.»rc©iew©s^*6 

©}f?.«^i!iH^TS„ 01 (J. c©SISt©ffJse{c*>*^2,^ 
ffi7'./j:^7'U-f ^ij^UrteO. PlUtCfcl^r (a) b® 

m<om^^wrirm^mmmm . ( b ) tts^sstttis© 
piffl«rjsrJi2;AWfffiEir**. cm-mt^^^vAo 

¥if (cgia!3*i/cigiBi©»isia'J i o 4 ^fi^rfc 

0 . SSIIlJy 1 0 4 'CyktlnfclirrT.m^ 1 0 1 ±«: 

^^K.V[ifS.iinfcm={-imm\ 1 0*5iBg3^ari,»-2., 
COtli^atBiSl 1 Ott. (6Si!.^.©7 y V ViJvT.^^ 
tf«»tt-^-;^ h 1 0 QX:ii^7.&iR I 0 I {CH5£$n 



(3) !tSra2 0 02 -254 77 

4 

[000 8 } ttc. fi'yT.mm 1 0 1 (CltlfilUr^llifl^c 
70> 1 0 SASffig^nxteO. 7P>h*'^ 

;^ 1 0 a©^?^^* 1 0 1 (c.»ti6i-rstBtc{jssflijy 

7-1 0 4 tii5^-r^j:^{c^sifflFg-cffiS(©ir®';7'i 

0 5;)«ffiS3n-C«»J T"! 0 4©lI8Pi«^Urt» 
4, 7 a > h //7;< 1 0 3 rtffi©8}H d 5 tcfiiiJ 

EtCtSrae 4 )5c ^> J* V i' g 1 3 0 tmrni ilX C » 

So */c. yf;u^<f fBi 3 0«:»isiL.-c««»J';y 

10 10 4 -C 3 intc^^^ I # ffl 1 2 0 As^t^ 
X^.^Z>. ^y^xSKi 0 I i7n>h:y5Xl OSIJ. 

p a^©*aKK:fiS}#3nt:t>*. 
[ 0 0 0 9 3 C C-C. j^HS*«Rrr€>//7 J^SS I 0 

7n>h*'7:5^ 1 0 3Wlf S 1 ~2mm©«^-5X*ffi 
20 ffl t -Cl.^ S. Sffijffl 7- 1 0 4 <£iSl^,©7 i; h 

»«10 l±<C»f)iil/Xi"J->E|lBiJLm lifiXL 

i; 1 0 4 (i> 5 0 ju m©itii«Tfii(tHif 1 1 0*^6 

0. 3~0. 6mm©iSSi*WrS<i:'5lCJ^5£3*i. 
m^iattiil 1 0©*i3iiO. 3mmi?c*J;^«:y7'ffl 
PSAsSSStiro^y, JSte. SW;7'104{i. Ctl 
^cfS^^tli> i><DXI,tfi < . S^iJ 'J y 1 0 4 ©«§«»« 
•r-Stii^fitaiiK 1 1 0iai-c*6i»K«*i|ac6-r. 

1 1 Oimi^-fl^tilLSffil 2 0©IBr-iSm*5|S4b«: 

c»i6aris<T*ciAia*ot>. ate, <j-:^mmi>-£^ 
[0010] s^)ttta?s 1 1 0 «. ^^(DnmKi^u 

±y^*-ytt<«iBt©iJS^i'5:S1g1^ggi5ttl 1 1 

1. co««^iasmi 1 1 ©«ffiRcmji?LS{cEa 

3h/c^a©:f-y?^^-^t«l*i*i6^£5a!Kl 12i 

ii?LOMPg|5©JfJtt«> St>:^@|g|5W 1 1 1 ±xi&m 1 
1 2 ©»riJ*ii^-i iTj: 2> fc©-C*n«i'© J: ^ ii:1}»tt-C 
fcJ:<. PnSI5©:^»S*iBI— C**.£««?c(,.. (WA 

(f. m3P©J^«tAS=ft?{J. HftB. /^ftfJiSiw^Jft 

©»fffi^&«(3;. 01(b) (cm-fi'iuysmicfs.^tii 
h<ox-urji<, RffJ-?'/cHjf5<i£©*g(r-«l« 

50 c*i^|^ftJ^©ft*A*te4>0<ci*f5ir«>J:t>. 
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[00 1 1 ] teKi 1 2i:m%ti>ty^:.--/mmm 

«. 1 0 n mW± 1 win*i«§fiSr-, I u 

mW± 1 0 0 « m*SSSa©l?^-C«fi£$nfc«)aT* 

»»©;^^ -7 y -r homifixh^f-m^micmm 

mtir 5i;Pi* 4>ott:?g© ^7 7 r h a - yT^?' * 
- «c * fc y 7 7 7 -n- ^ A - :/-C J: 

I8t^:©ta!iii i 2«fl5fiXLrt>s. c©«^. itjiii i 

2it. mSO. 05-^0. 2 0[nm©fi4jl:^Jai$t.tl 1 
14 1 0~3 0Mm©iga-cat,». «P>*>«tftffl4B)flc 

[00 1 2] gifffi';-/! 0 5«. fisiaii*©7 "J 

X*^t?teMt-^-X h?:^^©iS$(C^c-5.*-C7Ci> h 
7 X 1 0 3 rtffi©^^(4gKS f) if t ;^ 1"J - >En)Si] 

©ig-^. B9ffi';:/10 5». 5 0fim©ii^. 
ttiUmffil 2 0i^^?Jl'A7i'lll 3 0®fB*i2. 0- 
4. 0mmi%SiB3i?rWf 5<t:0fC}^fi!cS*a. ifffl 

:^ 1 0 5 {c»5*n/c«isccieB$h5m^tf*is©ti*i 

0. 3mm<!:/i:SJ:!){C';:/raB*«g^$nt:c^.5. tj: 
*J. ifffi'J:?'! 05tt. C*a«c|ig6*a-S*>©-C«)5:< , 

■?>«iP?iifHiL«ffii 2ora-c^8iK«*ssc6.-r. *^ 
i'R 1 3 0(cen»nr2.mEcc^b#-c^HL/-ct J: 

[0013] Hff3E©#6ifefe?:WT5®7tf* 

rfllfiSShrfeOv 7D> h^/^y^ 1 0 3©F»9B{cSfe 

fg, «iR£L.-c;f§ 1 0~1 OOym. iJIO. 3mm©^ 
3t(*KK:}BeE0fc*)©-c*S. c©ii^. ^jt^Mtc 
«. m (R) «Cfflt>2,^fe|6*m3fe»«:ffll»fc*e»jt 
^Tfeftg 1 4 0 R, ^ <G) «Cffll,^Siifea3tM^fe** 
flll»fc«ie^5icffi*(*H 1 4 0 GRO'# ( B ) {Cfflt,»4 
Wfe^«*tt:€rffll,»fcWe»3te:^it(*lg 1 4 0 BAJ* 

cne.©Sjtft®aa5S';7'i 0 5«cy{S<ir. ^ 
eiS3icm7tf*K 1 4 0 R. m&^^m^^i^ 1 4 0 G. 

»&^m7t(*lS 1 4 0 B©l«f|-CBlTS»ASEg3n-C 

(.>&. 

[0014)?55(R),Ml(G),W(B) icmi^Z^ 
m«:ei4 0R, 14 0G. 1 4 0 BKttT'v'^^S 
^•C-®W{CffifflS4iri,>S. 4-IOKV©SaiE-C 
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«. i7 7-:K/T^fflCO:Si (R) . ^ (G) . W (B) ©H 
JSfe«r^fe*rSfc*3ffiS©«it»K*fflt,»fcAS. Ctl 

(c|!g6n€>^>©r«)i<, tyj'D^TtfflK I SM©^ 

0«. W$0. 1 *imfiK©T;U5-':7A«K*>P)«tdc 
Siarte*). /ia©^.©i6*fflt»rm3Ki*K©»ffi{cj^ 

[0 0 1 5 3 ^^-^itaii/mei 2 0«. msboum 
10 ©;^f->u;^SX«4 2-6^^-cfilfiS$nrte»). ^ 
^ > y«: J; I? jEy^tt©^^ jiji?L 1 2 1 * WT b 

ffii20». ♦lAiBjffi';:?'! o5iaiK:iR*o. sw; 
T-i 0 A±tm^mtiiWA 1 o©f'C'i^{csi>t:g|j^^»j 

l«5E0&tt«c|iBf,*iit©rtt«:<. ^^r'Vi^ji^p 
S2 0 - 1 0 0 umO^^(OPiBmaSHISt»^tj:tm 
©J^1*-C*ortJ:l>. 

[ 0 0 1 6 ] a^sstwaa 1 1 o **-7xjitg i o 
20 1 icmt6xmi:'p'L^(,c:^m(Dnmicfki>^m^ a 

X7-U'f©|gfi;?fi6«:-:)t»-cSiBJt?>. [m^SjcajiS© 
JB^] S1W(C, S2«:Jn-r<i:^)5:. |J»©lji7L 1 1 7 

Pi\ 1 l©i^««:iBa3ti^tt^llg|5Wl 1 IW?:-^ 

SSffil 1 s^Rf't-rs. ccr> 2o©«^»«l 1 
5{C«. *f[6l1-2.(iSK2ffl©a(i3<Wffl©Sii?Ll 1 

6*si9:i-f6n-ci,>i. ^^fejiaJWi 1 itt. Sii?Li 

30 ll2{C*sl>-C (a) W#)aS«l 1 3©t8l55%T^ 

r^mmxm. (b) « (a) ©sij^;^@-c*s. 
[0 0 1 7 ] *-r. ^x«i0fe%stf^ifeA^e.%2.^fi 
vim^w^T.mimLbit^. f^mnmiLi 1 7 
4W-r*a[sa©^tt#sgiJtti 1 1 tmutii 1 5 1 

'k-WicmfS.t h fc})3<r>' s - > i:^ir i>-7X^i:m. 

wi-suyxhe^ffjfij-rs. c©^Biffi?ri"-' 

^>yifi{cSWt:;F5giJ5^«:K8*l/m Ui/X US© 
l**igfejt*m>. 0 2{CJj^bfc^fe)S»«l 1 3«rff 
40 6, 

[0018] c©ia^. «ji?L 1 1 7(omom>mtK 

v;>^;;©/<$->(cJ:OtBS©ffjyj<!:-r-5C<b;5i-C 
ttc. &JSiiR<D—^<m<OUVX\-miCf^^-> 

i^f&L. ft6:^©s©u-:^;^ hK*-^i'©**«c^5 
i. lgi^«r»fiK-r*^SS|J^©»'3^^Sji?L©Pfl©»r 

?4 ^iffisfefKc J; -CSiffiJfJi^^rgl^t 3 C i Ast? # 
50 tRMJf5<**ftiStti-rSCi*sr*i, 



i 



[ 0 0 1 9 ) C Ct?. ^iSSiS 1 1 3ic».R'<m^-^ts 

L^^m^{irMm¥i^ 09. 9 e f e ) ^i^mfi 

|iBS9 7%^9 9. Q%t£tVhJm.\ 

■C. J130. 05~0. 2 0nim«D4 2-6^©?f« 
[0020] ;X5c. I 1 ^i^mMti^hr£i>f y 

^:^--:rwm<ovm \ 1 2im^-r?>. cammom 
i&va. m^mmm^ 1 1 3 ^AtixMmicm% 

^5 > 7-T?^is»fi 1 1 3 immmmm t x^mmm 

:f>'9^a-:/tt«««l©ttl!«l 1 2 «rfiRgS^«.«lC V D 

i*«rfflC»fc. «iCVDa?:fflt,..5i. fi^^ 1 1 Z^m^ 

[002 1] [«^-ttHlii<DBX 0 WW ] -xt^. 9^mmi 

mfSrr^ii'y^m^i 0 1 (.cmTmmmi i o^gj«-r 

itctbommt^-^ h 1 0 6=£:^T5-r^. C©||te<D 
mi&xa. ^7;^»1gl 0 1 ±©«^-)ftHii8( 1 1 0%iB 

;^ H 0 6?:;^i"j->EnS'JT-5. 

1 0 1 ±©S«fSJ'; :^ 1 0 4*iBBr-S«lS«Cfia6,'S© 

1 0 1 i:^w.'pvA 0 o'CKmmL-ci&m^im\ ^ 

[0022] -^X^, S 3 -CS^T J: ^ tc . ?S 
^15 0«:fflC>r. (SJfe!E*?fofc;V7;^S«l 0 1± 

ccsKi 1 2*jjeesstifc#iss«i 1 3>^tmr^. 
S3ictei>-c (a) (i^ilSfiffiWrfeMi SOtcBC)^ 

*<). (b> « (a) OA-A^Wffiia-C*^. ^)SS 

«S(Wfefl:i5 0«. 0 i©®§icati3? 

u^mv:f}7xm&io lami^mi 5 1 
m. m\ 5 1 ©iiiKi{c#)is« 1 1 3©sj^gmi 1 

5lcia;W6*l/c2ffi©BS(0Wfffi©Mji?Ll 1 e^iil- 
2fflO|?Jgl 5 2!Cii»{:f6nfc;^7->U;^ilj?S:ft-C* 

[0 02 3] CC-Ctt. HSrinf .fc^tC. fl5«tS«:ff 

5 ItCidgL/ciS. Sl#§mi 1 5CCgl;W6*i/c2i|l© 

wwfflowjift 1 1 6 i^mm^fHttit^M 15 0© 

2m<omf& \ 5 2{CjiLTj*K 1 1 2i>mm$titc^1S 
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as 1 1 3 <&/7v;^Stg 1 0 1 ±(CiSgL.. ?« 1 5 I © 
M^CcaxO f=fWfc I ffl©}¥3 Ar^};R 1 5 3 CC J: '3 egf$g|5 

tti 1 s^ffi/owr^ssi 1 3*@!c-r<&, 

fc. :^^XSS1 0 1 iS3?^l 5 2(i, ^\MS^l 1 
3©m*a5Wl I 5«C|9:W6*afc2ffi©a!{0WWffl©S 
1 6«rS3^1 5 2«:Ml//ci#«c. a^^ffitbiS 

1 1 otfji^mmi 1 2©j^fiX?tifc^gi5Wi 1 I 

i)K m'rWLti\mi 1 0«:S«-r'S/c«)©ffi^tt'^-x h 
1 0 e*iEnBJ§*ifcSS«i-St1-SJ:^«:ffiiS-r*C i 

[0024] -XK., ijvxmm 1 0 1 i^SS^ 1 1 3 

wwfc^ss«K{^r&M 1 5 0 immnm^'pjL 

WK3R^E*Ttffc^laS:H«*-C4 0 0-60 O'CtC 

flDift-ri. c©K> ifSigtt'^-x h 1 0 6*K^*n/c 
7'; ^;y^x*i;®wrm^^iSSttt^^Sl i 0i)&:.2,tSRi 

1 2<m^stitc±msm 1 1 1 Amn^^-y^ i- 1 o 
1 0 6©if3*m>ia^«:B. ^saswi i ikjkess 

ii/cMlSl 1 2©S«WJ«:*6*^D«>|*4LTfcl»-r 
20 fcJcl*. ^ISSfimi*?6Ml 5 0«rfl!ES-r.5.Xf^>WX 

;^^#R«si 1 3=&mis.ri>4 2-6^±j:omm 

SS**s;«c#(,»yt*4 0 0-6 0 0'CK:)5tBft1--5i. #11 

S«lS5«?^m 1 5 0 Hi^mm 1 1 3 J: 0 4>:*:# < Bg§S 
■r.&©r. ^Sfil 13{C?ISSf3;']3WA»-:'/ctt®-C 

nmst\?>, cotcH). ^a-ctt^7;^sfii 0 i«c« 

©stifc^T-stfflvisi 1 oi^cstsMi 1 2(onm$ti 

U^yT.WSL 1 0 1 %#RS«Bi{W?eM 1 5 0*>6K*)i1- 

30 uc'ik, iivT.m'i^ 1 0 1 icmmnntc^mmw. 1 1 3 

:^*i^C*tfJ«-c^#$n-ci>S^i^S!(tliifii 1 o*« 
A/c//-5XS« 1 0 1 tmhtih. 

[0 025] COn^<m^'C\t. Af^XSfi 1 0 1 (C 
iam-CB^thmm\ 7- 1 0 4 «:SW;fc©-C. ^Sgp 
Mill *««^-Sb5©*'7X«s 1 0 1 ccS«W'; -f 

1 0 4*enBiJbfc*5, SfiffliJ';:/! 0 4*ffll,»^i:i,')i^ 

(CB. miF-awisi 1 o*^-rsfcj{)©tgMStt'^-;^ 

h 1 0 6©*«:^7;^»fil 0 1 «CEniSiJ-r*J:9K:-r.5 

•J V [•tf'y:^i^tsmm&^--:^ h 1 0 6*fflt>/cAi. 
ch«c(!g^ns*>©-c(i)i<> 7 h//7X*^tf« 
mmx$>hii. iR'^-;< hia:t'©«att'^-;^ hr*^ 

*»K:SR6*a2>«>©-C»<c<. «^^ftal^l!(l I 0<omm 
[002 6] co^Sf-'^ X7U'f©«)('p{c-:>i. 

rsiis-rs. co^ajf'y ;^:/U'fB. m^-?i*aL/m 

so S 1 2 0 <*:%Tfi!(tBig( 1 1 0©SI(C. S-T-^l^tijLSfiB 
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mLfc^i^ic»>i^^mi^i I oommi 12 men 
tss 1 2 0 oMnmom^smst 1 2 1 
titcm^ifi^iDit^yfmi 3 0{ciS]A>-,r/)aji3ii. 

10 02 7] J:or. mtf. 2 0 

3 occiEmE (ftiiiSflE) 'ktmucimv. rt>f-^ 

::^tf©S^5l*mb«ei 2 0K:3f]£®EflBE=&Ef]»DL 

n^WLiami 1 0K*tfc§f^©:6«s^Entti-r-5ii,> 
'Jiftff* 1 t7B*e>Bf^tf a®«^?i*niLss 1 2 0 

sctA5-c#s, cc-c. nmE^Bmbrj:{,>mTtsi.m 

m \ 1 0<!;ri'rY:rtftlJ1-©S^^?|tUlU^fiBl 2 0 

»ovw:Lrte<. 

[002 8] C©IIS60ff5Sg©^®r -r :^ 7' u -f {i. m 
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